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CCSEM Analysis and Results

Computer Controlled Scanning Electron Microscopy (CCSEM) is based upon automated feature
analysis performed using the Personal Scanning Electron Microscope (PSEM). CCSEM analysis
gathers information regarding size, shape, and elemental composition on a particle-by-particle
basis. The data thus acquired for a large number of features are then tabulated in order to
summarize and report the results.

Six samples (3044317/, 3044321, 3044322, 3044328, 3044329, 3044332) were analyzed by CCSEM
techniques. A representative fraction of sample particulate was deposited onto a polycarbonate
filter such that individual particles were not touching each other, then given a thin coat of
carbon to prevent charging while under the electron beam. Each sample was placed into the
SEM where fields were searched for particles. Particle edges were detected as being brighter
than the sample substrate. The particle periphery points are detected and various size measures
were calculated, including average diameter, maximum diameter, periphery length, etc. Once
the particle was sized, the beam was placed within the particle and the elemental composition
was determined based on energy dispersive spectroscopy (EDS). A thickness was assumed and
the density was estimated based on the elemental composition so that the particle mass could be
calculated. The analysis was performed at three magnifications. The data from each of the
higher magnifications were prorated to the area analyzed at the lowest magnification.

The data are summarized as mass percent by compositional class. The compositional classes
include chlorite, feldspar, hornblende, muscovite, clinozoisite, quartz, sepiolite and serpentine.
A general aluminosilicate class and another class were also defined. The mass percent
distributions by compositional class are shown for the six samples in Table 1. Overall, the
samples were dominated by feldspar and chlorite. Quartz and hornblende were present in
amounts greater than 5%. The remaining components were present in small amounts.

www.rjlg.com



Sample Tracking Sheet

Sample Information ‘Personal SEM V3.3 Jan 9. 2095

Client WA /'"“’“’xﬂ J%{ tee
Project No $ H St 375

RILG ID 304 43,7

Client ID /‘/6/7‘ ST3 - 1080~ Fl,
Sample Prep

Date St

Prep Tech

Total Sample Weight

Filter Fraction
“Comments

Analysis Information

Date /=70 —0lp

Analyst Dmn/ ' MACRO VIEW

PSEM Number S YD

KeV 20

Spot Size 3o %

Dead Time (4!) 25 Y% Personal SEW V3.WG Jan 9, 2aeb
EDS Collector F@ER S L leer P—',g;";
Work Dist 22 I mh ¥
Drive (V) 530V

Emission (ua) BEuA-

Brightness ~o.0]l

Contrast 729

EDS Cal OK?@V " FElement=  Cu

Detect b5

Measure O

RPF LSH337. RPF

ZRR LSH337 « 200

VEC/ROI LSH33i7 , vel

Auto Thresh OFF

COMMENTS

HACRO VIEW

" PSEM 568 RILG
20.8 kV 17 mm

STAGE
SETUP

38. 1% spot .

¥= 15.63
¥= 17.56

| F=171502

Alignment
K= 14,12
y= 1.@9

Current Stub Positien
#CEGIKMOQS

BBDFHJILNPR
{RtsLtArrow> Select Stub

{PgUp> <Pghn> Select Coardinate
<Up/BnArrow> Shape=oUATET L LR
<{Home/End> Display=PECULAR

{SpBar>

Drive To Caordinate
CERTERS

Save Hew Loord & Foous
Alt-F> Save Single-Paint Focus
<Alt-D> Donut (currently OFF}
{F> Calculate and Set Focus
<Alt-C> Clear Origin/Alignment
<Ait-R> Reload Default Setup

PSEM S@8 RILG
20.@ kY 17 mm

STAGE
SETUP
X 8

9= 17.28 V=
F=1714

38.1% spot

17.56
F=171582

%= 16.75
y= 5.95
F=171687

At igrment
®= 1412
Y= |.29

Current Stub
AFCEGBIK
HILNPR

Posttion

4045
BD

<Rt/LiArrowd> Select Stub

<{Pglp> <Pgbn> Select Coordinate
<Up/ DnArrow> Shape=CUANRTL ATERAL
<Home/End> Display=CEGULAR

<SpBar> Drive To Coordinate
<ERTER> Save New Comrd % Focus
<Alt-F> Save Single-Point Focus
<Alt-D> Donut (currently OFF)
<F> Calculate and Sel Focus
<Alt-C> Clear OriginsAlignment
<Alt-R> Reload Default Setup

Files (Drive \Levell \Level2 \Level3 \Leveld4 \Filename.tif

L:] LshoaTa)|30L475 \cesem) 550953 A



;os...-cu.uu.; CeepHPH/ cepHPR/ 2ePHi
PSEH 588 RILG

ESEH ZepRun Analysis V4.68
f;tarted 179786 at 19:48

3844
i p: SOIL SAMPLE
Project#: LSH386975
ProjName:
Qperator: DHH
%

g
fAccel. valtage: 28.8 kv
iurking distance: 1?7 mm

Range (um)
188.6892

18.498 -
2.59 -
8.2@ -

H HNa3 35|51 LEABSEDIBENE VRS

Total. Analysis Time 2:38:36

PPF :

RuleFile:
VEC File:
DEN File:

\LSHnﬁTﬁ\386975\CCSE%}553%38 A\IB443)7 . »
Clientst:

HNATIONAL STONE
NYT-573-100884-FG
LSH3317 .RPF
LSH3317.2RR
LSH331?7.VEC
OXIDE.DEN -

Strtflds CmplfFlds Area (mm"2)
128 20.3449

19
8

182.95
16.88
19.13

Particle Count by Imaging Class
*»UNCLASSIFIED=~, ..

A .
'Run Status: Complete

I

Jotal Particles g

Fadd a2 YIS 2T YL TSR PRI T T T Ay R Y P Y R T RIS T T YRR TE 2

=N é7orvf ."‘rul. 6uc\r 6""{
a 2.02.43 é? f)u) ticnn
O_\L b SL\x-\.;,f,-L_(

B mowade o -La i3 C(.ugc oo
b-\( LAV g"*’-—‘a—c\'\'hLb [

4 ? vk ™ l?\ o';_-‘_cL_ (TN \0(?



R]J LeeGroup, Inc

Project Number LEH306975, Sample Number (3044317)

10 um

s Parttt = 1 & Parti = 2

=

Si Part# =3 s Part# =4

Ca
Eefe | Fefe
0 5 10 15 | 0 5 10 15
10 um
si Part# =5 18i
| ! 1 1
|
‘ Ca
| FeFe K Fe_.
0 5 10 15 0 5 10 15
Printed by TiffPrint 07/06/2006 Copyright 2004. RJ Lee Group, Inc. All rights reserved. .

1




R] LeeGroup, Inc

Project Number LSH306975, Sample Number (3044317)

10 um

Si

Ik

Part# =8

10 15

Part#=9

Part# = 10

10 15

Ca

Si

Part# = 11

|
|

L

Printed by TiffPrint 07/06/2006

10 15

Si
Ca
Fe

Part# = 12

10 15

Copyright 2004. RJ Lee Group, Inc. All rights reserved.

2



RJ LeeGroup, Inc

Project Number LSH306975, Sample Number (3044317)

10 um
Si PRiE=13 si Partt = 14
|
A
M Ca |
N a K o - ' S F T
0 5 10 15 0 5 10 15
A?i Part# =15 si Part# = 16
‘ . } A
M | Ca
Fe
LFB FeFe
0 5 10 15 0 5 10 15
si Part# =17 . Si Part# =18
[ A [
Ca
| | A
| N
1
| e
0 5 10 15 0 5 10 15

Printed by TiffPrint 07/06/2006

Copyright 2004. RJ Lee Group, _I&n'cT—AII rights reserved.

3




R] LeeGroup, Inc

Project Number LEH306975, Sample Number (3044317)

Part# = 19 Si Part# = 20
o I
Si
Al
Al
M Fe
i FeFe
| 0 3 10 15 0 5 10 15
Part# = 21 Si Part# = 22
Si
Fle I A
b lF.e
0 5 10 15 0 5 10 15
]
|
10 um 10 um
si Part# =23 i Part# = 24
Al
| |
| Fefe -
0 5 10 15 0 5 10 15

Printed by TiffPrint 07/06/2006

Copyright 2004. RJ Lee Group, Inc. All rights reserved.

4



Project Number LSH306975, Sample Number (3044317)
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Project Number LSH306975, Sample Number (3044317)
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